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partYNR∈RS2×nwiths＝Sl＋s2，aSfo1lows：  

y＝（鍔）・  （2）  

Weassumethatthedatasetispositive，i．e．，X＞O  

and Y＞0．The・prOduction possibility set Pis  

definedby  

P＝（（諾，封）l諾≧ズ入，封≦y入，入≧0），（3）  

where入is anonnegativevectorinlTl・（We can  
imposesomeconstraintsto入，SuChas∑完1入j＝1  
（thevariablereturnstoscalemodel）・）   

Weconsideranexpressionfordescribingacertain  

DMU（諾。，封。）＝（諾㌘，諾㌘月，y㌘，y㌘R）∈P誠  

乱．Introductiom   

There are two types of measures or approaches 

in DEA：rYldialand non－radial．Difference exit，Sin  

thecharacterizationofinputoroutputitems．Sup－  

posethat there arefourinputsxl，X2，X3andx4  

in the concerned．problem，Where xland x2are  

radial，and x3 and x4are nOn－radial．Thatis，  

（xl，X2）aresubjecttochangeproportionally，SuCh  

as（αXl，αX2）（withα＞0），While x3and x4are  

Subject to change non－radia11y．These differences  

Shouldbereflectedin theevaluationofe伍ciency．  

The radialinput part（xl，X2）satisfies the efh－  

Ciencystatusifthereisno proportionallyreduced  

input（αXl，αX2）（withα＜1）that can produce  

the observed outputs．The non－radialinput part  

X3（x4）satisfiesthee侃ciencystatusifthereisno  

reducedx3（x4）thatcanproducetheobservedout－  
PutS．Analogously，theoutputpartcanbedivided  

intotheradialandnon－radialoutputs．   

TheradialapproachisrepresentedbytheCCR  

（CharneS，Cooper and Rhodes（1978））and BCC  

（Banker，CharnesandCooper（1984））models．Its  

Shortcomlngis thatit neglects thenon－radialin－  
put／output slacks．The non－radialapproachin－  

CludesRussell（1985），Pastoretal．（1999）andTbne  

（2001）．Itdealswithslacksdirectlybutitneglects  

theradialcharacteristicsofinputsand／oroutputs・  
In this paper，Weintegrate themin a unified  

framework and propose a hybrid measure ofe伍－  
Ciency・  

2．A hybrid measu∫e   

Let theobservedinput and output datamatri－  

CeSbeX∈1qXn andY∈R㌢れ，reSpeCtively，  

Wheren，mandsdesignatethenumbersofDMUs  

（decisionmakingunits），inputs andoutputs．We  

decompose theinput matrixinto the radialpart  

XR∈RTlXnandnon－radialpartXNR∈RT2×n  
Withm＝ml＋m2，aSfo1lows：  

ズ＝（荒）・ （1）  

Analogously，We decompose theoutput matrix Y  

intotheradialpartYR∈RSlXnandthenon－radial   

飽㌘＝ガ月入＋㌔‾  

諾㌘R＝ズⅣ見入＋βⅣR‾  

如㌘＝y見入－β 糾  

甘㌘月＝yⅣ見入－βⅣ糾，  

（4）  

with∂≦1，¢≧1，入≧0，βR●≧0，βⅣ月‾ ≧  

0，βR＋≧0，βⅣ月＋＞0．Thevectors㌔‾∈Rml  
andsNR－∈Rm2indicatetheexcessesfortheradial  
andnon－radialinputs，reSpeCtively，While sR＋∈  
RSlandsNR＋∈RS2indicatetheshor的IIsforthe  
radialandnon－radialoutputs，reSPeCtively．They  

areca11ed slacks．   

Apparently，0＝1，¢＝1，入。＝1，入j＝0（Yj≠0）  

with all slacks being zero is a feasible expression. 

Basedontheexpression（4），Wedefineanindexp  

asfo1lows：  

ト誉（トβ卜孟∑慧β㍗兄‾／ェだR  
（5）  β＝   

1＋誉（卜1）＋皇∑；≡1β㌢糾ル霊R   

Thisindexpisdesignedsothatitisdecrea別ngWith  
respecttodecreaseinOandincreasein¢，S㍗R－（∀i）  
a．nds㌢R＋（∀r），butisnotafrectedbysR－andsR＋  
directly，reaeCting丘・eedisposabilityoftheseradial  

Slacks．Thisindexis also unitsinvariant，i．e．，in－  
Variant with respect to the measurement units of  

data．   

The hybrid efficiency status of the DMU 

（x。，y。）＝（x㌘，X㌘R，y㌘，y㌘R）∈Pisdefinedas  
bllows：  
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